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Sept  17, Oct 1, 
and Nov 5, 
2012. 
Site Description GPS Location 
HWY68 Yellow Springs Creek, north entry into Glen Helen 39° 48’ 31” N, 83° 53’ 04” W
YSLS Yellow Springs Creek, stone crossing downstream of lift station 39° 48’ 30” N, 83° 53’ 05” W
YS The Yellow Spring 39° 48’ 14” N, 83° 53’ 00” W
BCOSR Birch Creek at Old Stage Road Bridge 39° 48’ 16” N, 83° 52’ 43” W 
YSTMB Yellow Springs Creek, bridge below Trailside Museum 39° 48’ 05” N, 83° 53’ 02” W
BCSC Birch Creek, stone crossing below Trailside Museum 39° 48’ 02” N, 83° 52’ 59” W
YSCUP Yellow Springs Creek, upstream from WWTP 39° 47’ 32” N, 83° 52’ 48” W
WWTP Yellow Springs Water Reclamation Facility Outfall 39° 47’ 27” N, 83° 52’ 50” W
YSCVB Covered Bridge 39° 47’ 07” N, 83° 52’ 41” W
Special thanks to Nick Boutis, the director of the Glen Helen Ecology Institute, for his support of service learning at the 
Glen. For more information, please contact audrey.mcgowin@wright.edu.  
Onsite Sampling Data 
YSTMB 
Left to right: Adam 
Lampert, Kyle Liddy, 
and Tara Fujimoto. 
A Hach kit was used to
measure dissolved oxygen
levels and a pH meter was
used to record temperature
and pH.
Background 
Fall 2012 marks the beginning of the 2nd year of 
  environmental  quality monitoring at Glen  
  Helen by the WSU  Environmental  Chemistry 
  service learning course. Below is a cumulative  
  summary of all onsite  sampling data from Fall 
  2011 to Fall 2012. 
Temperature (°C) 
Weather conditions got colder as sampling
dates proceed onward during the Fall and
warmer during the Spring.
pH 
pH levels (6.90 to 8.57) are all within the
normal expected range.
Dissolved Oxygen (mg/L) 
DO values range from 4 to 14 mg/L (ppm) with
warmer water and ground water (YS) holding
less  oxygen (Graph 1). DO levels over time
suggest that Glen waters hold adequate oxygen
























































































E. coli Dataahttp://www.trafalgarscientific.co.uk/petrifilm.html  bhttp://www.techno-path.ie/FoodAndWater-/3M/Petrifilm%20E-  
  Coli%20and%20Coliform%20count%20plate%20.aspx  
 Left to right: Kelsie Eberst and Laura 
 Bailey. 
Water samples were transferred to
petri plates and placed in an
incubator at 37 °C for 48 hours.
a 
The E. coli colonies (dark blue with
gas bubbles) on the plate were
afterwards counted.
b 




















27 Sept 2011 18 Oct 2011 1 Nov 2011
23 April 2012 14 May 2012
17 Sept 2012 1 Oct 2012










Coliform bacteria comes 
from human and animal 
feces. E. coli is a type of
coliform bacteria 
associated with 
diseases, such as food 
poisoning. The EPA’s 
Class B primary contact 




Line separating periods of chlorination
and no chlorination at the WWTP
27 Sept 2011, 18 Oct 2011,
& 17 Sept 20120
1 Nov 2011 & 5 Nov 2012















Additional information and details on past sampling trips conducting by the WSU 
service learning course is available online. Please refer to the QR codes provided 
above.  
WWTP E. coli: Fall 2011 to Fall 2012 
Under chlorination Under no chlorination 




























*National Pollutant Discharge Elimination System permit 1PC00013001
*WWTP NPDS limit is
362 CFU/100 mL 
weekly and 161 
CFU/100 mL monthly: 
May 1 to October 31 
E. coli in the Glen
E. coli levels were higher in general when the weather  was warmer
(Graph 2).
The highest levels occurred following rainfall events indicating that
animal feces were being washed into the creek causing many sites
to exceed the EPA recreational limit(Graph 2).
No E. coli has been detected at the Yellow Spring (Graph 2).
E. coli from the Waste Water Treatment Plant
The WWTP is required to disinfect their effluent from May 1 to
October 31 to kill harmful bacteria.
E. coli levels were in compliance with the NPDS permit during
chlorination but increased dramatically to levels when chlorination
stopped (Graph 3).
Discharge from the WWTP entering the Glen greatly exceeds the
EPA recreational limit during the winter months (Graph 3).
 It is unclear how far downstream Yellow Springs Creek is
contaminated with E. coli from the WWTP in the winter months.
Metal Analysis Using Inductively Coupled Plasma (ICP) 
Metals in water samples 
The Yellow Spring was the only site with metals (As,
Fe, and Mn) in water above the EPA Drinking Water
Limit (0.010, 0.300, and 0.050 mg/L, respectively).
Iron is an aesthetic contaminant and a naturally
occurring metal in the area responsible for the
yellow color of the Yellow Spring, so concentrations
above the EPA Drinking Water limit warrant less
concern.
Similarly, low levels of Mn (monitored for the first
time) pose minimal concern for public safety due to
Mn being considered a secondary contaminant
(non-health threatening) by the EPA.
Low levels of metals may accumulate over time in
the Yellow Spring water from natural minerals in
the area. This is possibly the case with As since As
was also detected in the Yellow Spring sediment.
Metals in sediment samples 
The Yellow Spring was the only site  with metals
detected above the EPA threshold effect
concentration (TEC) limits. Levels above the TEC
 indicate toxicity to aquatic life. 
All Yellow Spring sediment samples contained levels
of As (164 ± 26 mg/kg), Cd (4 ± 1 mg/kg), and Pb
(36 ± 25 mg/kg) above the EPA TEC limits. TEC
limits for As, Cd, and Pb are 9.970, 0.990, and
35.800 mg metal/kg  dry soil, respectively.
The presence of Pb probably  stems from the lead
pipe used in past water system construction work.
It is not clear what is the source of the Cd detected
in the Yellow Spring sediment.
While the levels of As and Cd are very low, it is not
recommended that anyone drink directly from the
Yellow Spring.
Since the Yellow Spring is a popular source of
drinking water and recreational site at the Glen,
future studies should continue to monitor As, Cd,
and Pb due to their toxicity and the fact they have
been detected in past studies (Spring 2012) at the
Yellow Spring.
*Water and sediment samples were collected from the Yellow Spring, Birch








Metals analyzed on the ICP include aluminum (Al),
arsenic (As), cadmium (Cd), chromium (Cr), copper
(Cu), iron (Fe), manganese (Mn), nickel (Ni), lead
(Pb), and zinc (Zn).
Anion Analysis of Water Samples Using Ion Chromatography (IC) 
Sarah 
Sharrock Anions: phosphate, nitrate, nitrite, bromide, chloride, fluoride, & sulfate 
Phosphate is the only anion regulated by the WWTP NPDS permit and a primary limiting nutrient in algae bloom formation.
The highest level of phosphate (2.201 mg/L) detected this Fall was at the WWTP on Nov 5, 2012, which is below the discharge
limit for the WWTP. Phosphorus discharge is only regulated between May 1 and October  31 so even if this value exceeded the
permitted limit, it would still not be considered a violation.
The Nov 2012 calculated phosphorus discharge amount was 0.827 kg/day. The discharge concentration must be reduced to 1.1
kg/day by May 1, 2013. If WWTP maintains this level of discharge during periods of regulation, then it will be in compliance
with its current and future permitted limit for phosphorus discharge.
All other anions were below levels of concern.
Polar Organic Chemical Integrative Sampler (POCIS) Data 




POCIS compounds  
extracted in glass column. 
3 
POCIS sample preparation: Aaron Lampert (left) 
and Kyle Liddy (right).  
4 
Operating the GC-MS: Ted Alfred 
Sample 1: NP2EO? 
Confirmation Ion
Sample 2: 5a-A? 
Confirmation Ion
Methods 
A POCIS sampler (1) was deployed at the WWTP site for
two weeks. Compounds collected by  the sampler were
extracted (2), derivitized (3), and then analyzed on the GC- 
    MS (4) to determine whether any organic contaminants were 
 present in the WWTP effluent. 
Organic contaminants in samples were identified based upon
their retention time (when the compounds’ peaks appear)
and the  mass ions produced from the compounds’ peaks.
Samples with known amounts of Bisphenol A (BPA) and 4-
nonylphenol (4-NP) were analyzed GC-MS.  The GC-MS is
commonly used to identify unknown contaminants in
environmental samples.
Results: 
No BPA or 4-NP was identified in the samples of water coming from the WWTP, but the 
following compounds might be present: 
Nonylphenol-di-ethoxylate (NP2EO) 
A persistent product resulting from the degradation process of detergents and consumer
products.
It is toxic to aquatic life and acts as an estrogen emulator.
5α-androstane (5α-A) 
A metabolite or parent compound of the steroid hormone androgen.
